SUMMARY The presence of food within the small intestinal lumen promotes mucosal cell proliferation. To define the trophic role of triglycerides, three groups of eight female Wistar rats were isocalorically fed for four weeks with either Vivonex, or Vivonex with 50% calorie substitution with an essential fatty acid mixture, or Vivonex with 50% calorie substitution with a saturated fatty acid mixture. Although Vivonex caused greater body weight gain, both essential fatty acids and saturated fatty acids increased small intestinal weight, mucosal weight, protein and DNA overall, and in each of three intestinal segments (proximal, middle and distal), compared with Vivonex. Mucosal indices were similar for essential fatty acids and saturated fatty acids. These results show that triglycerides, regardless of essential fatty acid content, are trophic to the rat small intestinal mucosa.
Luminal nutrition, or the direct effect of food within the lumen on the intestinal mucosa, maintains normal small intestinal structure and causes it to adapt to altered luminal circumstances.'-3 The relative roles of specific dietary constituents however, are unclear. Calorie for calorie, long chain triglycerides are more potent at inducing adaptation after intestinal resection than are medium chain triglycerides, protein or carbohydrate.4 Free fatty acids are even more effective. 5 We have recently shown that supplementation of an elemental diet with essential fatty acids increases intestinal mucosal weight above that of animals fed either the diet alone or normal chow,' and so we compared the intestinal response with supplementation of an elemental diet with fat either high or low in essential fatty acids, to distinguish the effects of fat from those of its constituent fatty acids. 164 .1 (17.6) Ftg/cm gut DNA, p<0.02). Overall mucosal protein/cm was also increased by essential fatty acids and saturated fatty acids (Vivonex 4.7 (0.1), essential fatty acids 5.8 (0 1), saturated fatty acids 6.4 (0.2) mg/cm gut, p<0.001). Again, these parameters were also increased in the segments by the high fat diets (Figs. 3, 4) , although for DNA the increase was not statistically significant in segment A.
Methods

Discussion
All animals ate all the food provided each day and although calories were restricted all increased their weight. The diets were isocaloric and so the intestinal effects were not the result of differing calorie intakes. This is important because hyperphagia causes mucosal hyperplasia.9 The greater weight gain in Vivonex fed animals is interesting, particularly as in previous studies we have confirmed that Vivonex is calorie for calorie less nutritious than chow.' In the present experiment the higher weight gain may Maxton, Cynk, Jenkins, and Thompson reflect a greater intake of nitrogen or other nutrients in Vivonex than in the other two groups. We have given intestinal parameters as absolute numbers, but expressing them per 100 g/body weight would not alter the findings, other than to accentuate the differences found.
In spite of lesser weight gain, isocaloric oral feeding of an elemental diet with 50% of calories substituted with an 84% essential fatty acid mixture increased total gut weight and mucosal weight, DNA and protein throughout the small intestine compared with the same elemental diet alone. substitution with a fat mixture containing only 4.4% essential fatty acids also did so, however, and to levels similar to those found with the essential fatty acid mixture.
The results suggest that intestinal hyperplasia is caused by fat regardless of its essential fatty acid content. Essential fatty acid deficient diets do impair the mucosal hyperplasia that follows partial small intestinal resection and even reduce mucosal mass in sham control rats.'' It is therefore still possible that our results could be explained on the basis of essential fatty acid deficiency, if the essential fatty 
